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Sen-Shyong Jeng, Shun-Yao Hsu and Guoo-Shyng Wang (1979) Chemical 
composition of Taiwan's oysters and clams. Bull. Inst. Zool., Academia Sinica 18(1): 
1-10. Chemical composition of Taiwan's oysters Crassostrea gigas and clams 
Meretrix lusoria were investigated for the purpose to know the relation between 
chemical composition and growing condition, and food quality of the shellfishes. 
Just shucked oysters and just marketed clams were collected bi-monthly from 7 
major culture areas along the west coast of Taiwan from April 1976 to February 
1977. Moisture, protein, lipid, glycogen and ash contents were analyzed. It was 
found that the market size of Taiwan's oyster meat was quite small, 1.18-1.73 g, and 
the market size of clams with shells was 9.0-27.5 g with an average of 16.5g. The 
sizes of these two shellfishes were all larger in April-September than in October- 
February. In a year, Taiwan's oysters had an amount of moisture 81.21-87.54%; 
and of the total solid, protein made up 48.43-68.3525, lipid 7.15-12.8925, glycogen 0.20- 
13.64%, nad ash 10.37-18.02%. One of the characteristics of chemical composition 
of Taiwan's oysters was that, compared with oysters of other countries, the protein 
concentration was higher, while the glycogen concentration was lower. The glycogen 
content of Taiwan’s oysters reached its maximum in June-July, and became the 
lowest in the end of December. According to the variation in glycogen contents, 
itis more likely that the spawning period of Taiwan's oyster extends over six 
months, from September to February. The general composition of Taiwan's clams 
was similar to that of oyster. The moisture content was 78.97-84.89%, and of the 
total solid protein 44.26-68.82%, lipid 2.10-6.30% glycogen 0.35-12.22%, and ash 
11.95-21.0396. But the seasonal changes of these components were less prominent 
than those of oysters. The average values of the proximate composition of Taiwan's 
oysters through the year were moisture 84.9826, protein 8.61%, lipid 1.02%, glycogen 
0.7196, and ash 1.9226; of Taiwan's clams were moisture 81.31%, protein 11.01%, 
lipid 0.83%, glycogen 0.64%, and ash 3.089. The reason why Taiwan’s oysters and 
clams were larger and had higher glycogen and ash contents in summer may be 
due to the fact that there is much river water flowing into the coastal area during 
that period. 


Taiwan is the estuaries of many rivers, where 
i : there are abundant nutrients in the coastal waters, 
some 200 years ago. The culturing area is COn- and it, therefore, becomes a good culture ground. 
fined to the southwestern coast (Fig. 1) where ^ Fourteen species of oysters have been identified 
large stretches of sandy bottoms are available in Taiwan. The Japanese oyster, Crassostrea 
for the planting of bamboo sticks to serve as gigas, however, is the main species cultured. 
cultch(?, Besides, the southwestern coast of The strain is found to be similar to that cultured 


( lure of oyster began in Taiwan probably 
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Fig. l. Map showing sampling stations. 
Shadowed area shows main culture 
fields in Taiwan. 


in Kyushu of southern Japan'?. Owing to the 
year-round high temperature of sea water (15°C- 
30°C), Taiwan oysters grow rapidly. Usually 
the spats are collected in winter, after 7 to 8 
months’ culture, and the oysters are marketed. 
The size of the marketed oysters is 4 to 7 cm». 
Taiwan's oysters are harvested in such a short 
period not only because oysters grow large 
enough, but also because culture over 1 year 
does not increase oyster meat significantly. The 
year-round high temperature of sea water is 
suitable for Taiwan's oysters to spawn the year 
round“, This makes oysters spend most of 
their body components on spawning, therefore, 
it is more economical to harvest oyster whenever 
it is marketable. This kind of growth is quite 


different from that of oysters cultivated in higher. 


latitudes, where oysters accumulate nutrients in 
winter and spawn in spring and summer. It 
usually takes several years for these oysters to 
reach market size, i.e. about 10cm“. 
Together with oysters, hard clam Meretrix 


'for culture of oysters. 


lusoria is the most important cultured shellfish 
in Taiwan. The seed clams about 0.5mm in 
length are collected from May to August, and 
planted in shallow brackish-water ponds. After 
7-9 months of plantation, the tiny clams which 
have reached to a weight of 0.8-1.0g are sold 
to farmers who grow them for market. These 
clams are mainly cultured on sandy flats along 
the western coast of Taiwan. Generally, seed 
clams of 0.8-1.0g in weight will reach marke- 
table size of 16-28 g in 18 months”. On certain 
coastal areas usually the sandy flat is used for 
culture of clams, and the lower place is use 

Therefore, the environ- 
mental conditions for Taiwan’s oysters and clams 
are very much alike. 

This research was designed to reveal the 
relation between chemical composition of the 
shellfishes and their growing condition, and also 
the food quality of these shellfishes. 


MATERIALS AND METHODS - 


Sample 


Throughout the experiment, just shucked 
oysters and just marketed clams were used as 
samples. These samples were collected from an 
appointed fisherman of a station. Seven stations 
were set along the west coast of Taiwan which 
were shown in Fig. 1. Samples were collected 
at bi-monthly intervals from April 1976 to 
February 1977. 


Preliminary treatment 


About 150g of shucked oyster or clam 
meat was gathered and treated as a sample. 
There were 50-250 or 27-117 individuals in each 
sample, the number varying with the physical 
condition of the shellfishes. It took 3-6 hours 
to send the shellfishes from sampling station to 
the laboratory. The oysters were washed in 


. water and drained in a mesh. The excess mois- 


ture was absorbed in filter, and the weight of 
this total moist sample was taken. Clams were 
shelled and the meat was taken. The meat of 
oyster or clam was finely minced, and stored in 
a -20°C refrigerator ‘overnight. The frozen 
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sample was freeze dried with a lyophilizer. The 
dried sample was weighed, ground to a fine 
powder and packed in a polyethlene bag. This 
bag was then sealed in another polyethylene bag 
filled with silica gel. The sealed sample was 
stored at 4°C and ready for analysis. 


Analysis of chemical composition 


For each sample, duplicate analyses were. 


made, if the difference between two analyses was 
larger than 1026, another analysis was made. 
Average of two analyses was taken. Analytical 
methods were as follows: 

average weight of oyster or clam meat: total 
weight of shucked oysters or shelled clams 
divided by number of individual oysters or 
clams. l 

moisture: difference of weights of shellfishes 
before and after lyophilization. 

protein: determined by the Kjeldahl method as 
N times 6.25. 

glycogen: measured by the method of Caroll 
et al. 

lipid: extracted with n-hexane in a Soxhlet ex- 
tractor for 4 hours, and dried up with a 
rotatory evaporator. The n-hexane extract was 
taken as the lipid content. 

ash: measured by the AOAC method“, 


RESULTS AND DISCUSSION 


Seasonal variation in the chemical composition 
of Taiwan’s oysters 


. Table 1 shows the average weight of meat 


of maketed Taiwan’s oysters collected from 7 
different stations. The range of the average 
weight per individual oyster in a year was 1.18- 
1.73 g. Because of having been cultured for 
only 7 to 8 months, the size of marketed. 
Taiwan's oysters is quite small as compared with 
oysters of other countries. The American medium 
size oysters weigh 12-2099. The oysters 
O. gigas from British Columbia weigh 11.07- 
21.00 g(l6). Japanese oysters weigh 6.2-20.2 g 1:9), 
Table 2 shows the moisture percent of 
Taiwan oysters, and Table 3 shows protein, 
lipid, glycogen and ash percent during the period 
of the investigation. Although oysters caught 
from different localites showed some variation, 
yet the patterns of, seasonal changes among 
different stations were almost the same. This 
may be due to the fact that the sampling stations 
are located in a stretch of only 120 kilometers 
(Fig. 1). Therefore, the environmental conditions 
among these stations might be very close. For 
simplicity of discussion, the average value of 
each component of the samples from the 7 
sampling stations was calculated. Based on the 
average value of each component, the seasonal 
variation in the chemical composition of Tai- 
wan's oysters was drawn as shown in Fig. 2. - 
Fig. 2 indicates that the order of magnitude 
of the general composition of Taiwan's oysters 
are similar to that of oysters of other areas, 
i.e. the protein made up 50% or more of the 
solids, carbohydrates were less than 2596, and 


TABLE 1 
Average weight of Taiwan's oyster meat (g) 


t. 7 


*St, 1 St. 2 St. 3 St. 4 St. 5 St. 6. S 20 
Date (新 竹 美 山 ) EERO (A) (BLED) EKAN ESRA) (ts) Mean + SD 
1976 Apr. 22 0.96 1.75 2.92 2.41 1.06 2.26 1.75 1.872:0.71 
Jun. 28 1.89 1.05 1.83 1.54 1.59 2.23 1.37 1.64::0.38 
Sep. 1 2.13 1.19 1.16 1.40 2.25 1.62 1.23 1.57::0.45 
Oct. 31 1.49 1.02 0.70 1.02 1.26 1.50 1.27 1.18::0.29 
Dec. 30 1.51 1.07 0.73 0.89 1.13 1.62 1.41 1.19+0.33 
1977 Feb. 28 1.21 0.89 0.94 1.51 1.62 1.87 1.36 1.342:0.36 
Mean wt. from . 
Apr. to Sep. 1.66 1.33 1.97 1.78 1.63 2.04 1.45 1.692:0.26 
Mean wt. from 
Oct. to Feb. 1.40 0.99 0.79 1.14 1.33 1.66 1.34 1.242:0.29 


* Place of sampling station is shown in Fig. 1. 
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TABLE 2 
Percentage of moisture of Taiwan's oysters 


L e aŘaaaaaaaaasasaasasasalailuassasaaastssluslsstsustslttMt$lMl 


Date St. 1 St.'2 St. 3 St. 4 St. 5 St. 6 St. 7 Mean + SD 


1976 Apr. 22 84.39 89.24 86.86 83.42 80.35 90.02 82.84 85.302:3.54 
Jun. 28 83.38 718.77 86.53 76.95 81.79 84.87 . 81.65 81.994:3.34 
Sep. 1 86.03 77.11 + 79.59 76.34 80.42 89.12 79.90 81.212:4.68 
Oct. 3l 85.80 90.87 83.25 89.64 86.68 88.26 85.18 87.09::2.66 
Dec. 30 88.04 90.53 85.08 81.61 88.69 86.93 91.91 87.544:3.44 
1977 Feb. 28 87.67 88.66 81.91 84.48 88.87 89.33 87.90 86.974:2.74 


下 
TABLE 3 | 
Chemical composition of Taiwan's oysters on dry weight basis 


a 
一 


Date St. 1 St. 2 St. 3 St. 4 St. 5 St. 6 St. 7 Mean + SD 


Protein 


1976 ` Apr. 22 52.22 59.66 51.97 57.83 53.74 81.51 46.14  58.43+11.15 
Jun. 28 43.16 48.23 48.76 42.58 50.81 49.24 51.23  48.434.2.85 

. Sep. 1 66.77 58.56 60.16 61.98 61.43 68.55 58.54 62.284:3.93 
Oct. 31 73.16 68.27 64.15 64.39 73.34 68.41 66.74 | 68.354:3.74 

Dec. 30 62.49 70.28 65.60 54.52 64.50 60.53 61.26 . 62.742:4.88 

1977 Feb. 28 62.09 54.86 51.52 61.88 68.76 62.40 54.51 60.29::5.04 


` 


Lipid 
1976 Apr. 22 7.20 8.96 7.11 6.80 5.87 10.00 7.20 7.59+1.40 
Jun. 28 8.01 . 6.80 8.28 5.88 6.59 7.95 6.58 7.15+0.92 
Sep. 1 8.73 7.52 8.93 7.02 10.18 8.19 7.31 8.272:1.11 
Oct. 31 7.06 7.15 6.13 6.82 8.94 8.15 7.54 7.482:0.92 
Dec. 30 9.37 9.65 9.22 7.59 9.14 7.89 8.90 8.824:0.78 
1977 Feb. 28 11.43 11.34 18.09 15.52 11.13 10.67 12.10 12.892:2.80 

Glycogen 
1976 Apr. 22 5.23 2.99 6.66 8.81 5.49 0.67 3.05 4.70::2.69 
Jun. 28 14.27 14.37 11.43 16.14 8.40 16.00 14.88 13.6422. 79 
Sep. 1 2.56 6.39 5.86 1.93 3.21 1.67 3.53 3.5923:1.88 
Oct. 3l 0.63 0.66 0.58 0.43 0.57 0.77 1.11 0.682-0.28 
Dec. 30 0.32 0.09 0.20 0.29" 0.13 0.26 0.12 0.202:0.09 
1977 Feb. 28 0.24 0.44 0.44 0.30 0.25 0.29 0.38 0.33::0.09 

Ash 


1976 Apr. 22 15.67 13.14 10.76 16.85 19.65 9.98 17.16 14.743:3.57 
Jun. 22 16.63 21.23 13.47 23.05 18.21 15.13 18.44 18.02::3.34 


Sep. 1 10.58 12.92 12.45 13.33 9.52 7.77 13.96 11.49::2.27 
Oct. 31 12.12 12.70 18.76 15.92 9.42 8.57 13.18 12.954:3.54 
Dec. 30 8.38 9.90 11.05 12.38 10.26 11.30 9.35 10.37+1.33 
1977 Feb. 28 8.30 13.93 12.57 9.95 9.51 7.1 12.02 10.48::2.45 


0 


lipids constituted less than 2025/9. However, had almost the same order of concentrations of 
Fig. 2 still shows some characteristics of Tai- lipid and ash as other areas, they had higher 
wan's oysters. That is, although Taiwan's oysters protein concentration of 48.43-68.35% (in dry 
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weight) and lower glycogen concentration of 
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Fig. 2. Seasonal changes in proximate che- 
mical composition of Taiwan's oysters. 


0.20-13.64% (in dry weight). Protein and glyco- 
gen concentrations (in dry weight) in oysters of 
American southern area are 38-64% and 12- 
38%), of British Columbia (O. gigas) are 
46-55% and 12-25%, of Kanazawa, Japan are 
23-52% and 3-269509, of Japan (O. gigas) are 
46-58% and 1.3-13.5%, respectively. 


Variation in glycogen content and spawning 


season of Taiwan’s oysters 


A great number of authors, e.g. Sekine 
et al.“®), Masumoto et al0?, Tully’, and 
Hatanaka“, have reported that oysters begin to 
form and store glycogen after spawning and the 
glycogen content reaches a maximum several 
months before next spawning. During the rapid 
proliferation of sex cells, glycogen is used, and 
by the end of the reproductive cycle, the amount 
of glycogen is at a minimum. These kinds of 
seasonal fluctuations in glycogen content are 
common to all the species of oysters that have 
been studied“. As shown in Fig. 2, Taiwan's 
oysters stored glycogen remarkably from April. 
In June-July the glycogen content reaches its 
maximum, and it began to decrease in August- 
Steptember and has a very low content in 
November. From November to the end of 
Feburary, the glycogen content remained fairly 
constant, near zero percent. Based on the change 
of glycogen content, it might be assumed that 
Taiwan's oysters begin to spawn in August or 
September, but Lin“ indicated that it is impos- 
sible to collect oyster seed in Taiwan in August, 
therefore, it seems that most Taiwan's oysters 


TABLE 4 
Average weight of Taiwan’s clam meat (g) 


Date St. 1 St. 2 St. 3 St. 4 St. 5 St. 6 St. 7 Mean + SD 

1976 Apr. 22 3.04 2.32 3.74 1.33 2.07 3.08 1.85 2.49::0.83 

Jun. 28 4.05 3.16 3.62 1.31 4.15 2.23 2.25 2.972:1.07 

Sep. ] 4.37 3.36 2.99 2.72 1.48 2.90 1.69 2.79::0.98 

Oct. 31 4.13 1.22 2.14 1.16 2.30 1.73 1.59 2.042:1.02 

Dec. 30 2.81 2.05 1.34 1.88: 2.60 1.48 1.92 2.012:0.54 

1977 Feb. 28 1.75 3.46 2.48 1.58 2.14 2.36 1.22 2.142:0.73 

Mean wt. from 

Apr. to Sep. 3.82 2.94 3.45 1.78 2.56 2.73 1.93 2.74 士 0.74 
Mean wt. from | 

Oct. to Feb. 2.89 2.24 1.98 1.54 2.34 1.88 . 1.57 2.06:2:0.48 
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TABLE 5 
Percentage of moisture of Taiwan's clams 


Date St. 1 St. 2 St. 3 St. 4 St. 5 St. 6 .S.7 Mean + SD 


1976 Apr. 22 80.34 79.21 78.97 80.47 82.10 79.22 79.87 80.02+1.08 
Jun. 28 79.21 80.79 81.64 81.33 83.16 84.89 80.81 81.69--1.84. 
Sep. 1 80.62 79.08 82.13 82.85 80.84 81.33 83.20 81.442-1.42 
Oct. 31 82.85 84.01 81.19 81.57 84.12 81.02 81.86 82.37+1.30 
Dec. 30 82.54 81.68 81.77 79.15 80.45 80.00 80.37 80.85::1.18 
1977 Feb. 28 80.23 83.26 80.42 81.50 80.75 83.07 81.21 81.49--1.22 


TABLE 6 
Chemicai composition of Taiwan’s clams on dry weight basis 


Date St. 1 St. 2 St. 3 St. 4 St. 5 St. 6 St. 7 Mean + SD 


Protein 


1976 Apr. 22 44.26 47.22 46.61 61.30 61.30 51.08 54.88 52.38 +6.99 
Jun. 28 52.46 61.02 57.50 63.75 63.09 68.82 55.12 60.252:5.61 
Sep. 1 63.24 54.79 68.50 58.41 55.22 64.99 66.91 61.722:5.58 
Oct. 31 66.29 65.14 65.87 64.68 66.80 59.61 65.19 — 64.7923:2.40 
Dec. 30 59.35 60.63 58.56 54.96 58.53 57.66 55.76 57.92 士 1.99 
1977 Feb. 28 57.27 60.15 55.97 58.39 60.88 58.30 57.08 58.29::1.74. 


Lipid 
1976 Apr. 22 4.39 4.55 4.55 3.79 4.74 4.60 3.76 4.342:0.40 
Jun. 28 4.29 5.20 6.30 5.72 5.58 5.99 :4.53 5.3740.74 
Sep. 1 3.96 2.10 4.26 4.72 4.29 4.92 4.62 4.122:0.95 
Oct. 31 3.42 4.20 3.40 4.61 4.39 4.21 3.98 4.034:0.47 


Dec. 30 4.34 4.57 4.45 3.66 3.34 3.55 3.46 3.91+0.52 
1977 Feb. 28 4.52 5.36 5.33 5.77 4.39 4.70 4.55 4.95:3:0.53 


Glycogen 
1976 Apr. 22 8.44 12.22 11.22 3.89 1.79 6.88 9.29 7.68+3.79 
Jun. 28 7.60 4.95 9.31 1.55 3.92 1.13 4.01 4.64+2.98 
Sep. 1 5.16 8.94 7.12 1.81 1.05 3.88 1.07 4.15+3.09 
Oct. 31 2.62 0.60 2.01 1.84 0.69 2.20 1.40 1.62+0.76 
Dec. 30 1.97 0.67 0.48 1.28 0.90 0.53 0.70 0.93+0.53 
1977 Feb. 28 0.96 0.88 0.72 4.49 0.53 0.35 0.37 1.19+1.48 
Ash 


1976 Apr. 22. 19.65 20.79 21.03 19.53 17.90 20.78 -© 20.13 19.97 3:1.08 
Jun. 28 20.79 19.21 18.36 18.67 16.84 15.11 19.19 18.31:2:1.84 
Sep. ] 13.32 13.49 14.53 14.66 17.94 11.95 16.05 14.56+1.96 
Oct. 31 13.01 16.94 13.04 15.31 15.56 13.45 16.13 14.78+:1.60 
Dec. 30 14.09 18.18 15.70 16.10 15.00 15.93 14.98 15.712:1.29 
1977 Feb. 28 12.70 13.50 14.27 12.55 17.65 16.04 16.07 14.68-21.94 


begin to spawn in September. Since the amount season of Taiwan oysters is most probably around 
of glycogen is at a minimum from the end of February. 
December to February, the end of spawning =  Ogasawara'? suggested that the oyster bed 
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in Taiwan is suitable for oyster spawning year 
around, because in the west coastal area of 
Taiwan, sea water temperature is always higher 
than 15°C. Although it is "suitable" for oysters 
to spawn all year, according to the variation in 
glycogen content, it is more likely that the 
spawning period of Taiwan's oysters is not the 
whole year, but about 6 months, i.e. from 
September to February. 


Seasonal variation in the chemical composition 
of Taiwan’s clams 


The average weight of marketed Taiwan’s 
clams with shell was 16.5 g (ranging 9.0-27.5 g). 
The average percentage of the meat in the 
whole clam was 12.7%. The average weight of 
meat per individual clam through the year was 
1.16-4.37g as shown in Table 4. Just like 
oysters, Taiwan's clam meat was larger in April- 


September. (average weight 2.74g) than in 
October-February (average weight 2.06 g). 


Table 5 shows the percentage of moisture 
of Taiwan's clams, and Table 6 indicates protein, 
lipid, glycogen and ash content during the period 
of the investigation. Despite the fact that 
samples were collected from different localities, 


the patterns of seasonal changes of chemical . 


composition in Taiwan's clams were rather 
similar. Therefore, the average value of each 
component from the 7 sampling stations was 
taken, and the seasonal variation was drawn as 
shown in Fig. 3. | 

Fig. 3 indicates that the order of magnitude 
of the general composition in Taiwan's clams 
were similar to that of oysters (Fig. 2), i.e. 
protein made up 50-60% of ‘the total solid, 
ash. was 10-20%, and. lipid and glycogen 
constituted about 1025 of the total solid. On 
the other hand, Fig. 3 shows that the patterns 
of seasonal changes of chemical composition in 
Taiwan's clams were different from those in 
oysters. In Taiwan's oysters, as in oysters of 
other areas, the seasonal changes of glycogen, 
protein, and moisture are remarkable, and the 
content of glycogen changes in reciprocal fashion 
to those of protein and moisture. In clams, 
however, the seasonal changes of glycogen and 
protein were less prominent as that in oysters, 
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Fig. 3. Seasonal changes in proximate che- 
. mical composition of Taiwan's clams. 


and the moisture content was rather constant 
throughout the year. | 

In oysters, the glycogen content has a close 
relationship with spawning, but the comprehensive 


researches on the composition of clams seems 


not to have been reported“). Although Huang? 
reported that in Taiwan the most suitable time 
to collect clam spat was from December to 
March, ‘the relation between clam chemical 
composition and its spawning is not clear in 
this study. 


Proximate composition and "fatness" of Taiwan's 
oysters and clams 


The proximate composition of fish has 
always been needed by nutritionists concerned 


8 S. S. JENG, S. Y. HSU AND G. S. WANG 


TABLE 7 
Average proximate composition of Taiwan's oysters 


Sampling date 


Composition (926) - 1976 - ...1977 Mean + SD 
Apr. 22 Jun. 28 Sep. 1 Oct. 31 Dec. 30 Feb. 28 

Moisture 85.30 81.99 81.21 87.09 87.54 86.97 84.98 +2.74 

Protein 8.31 8.66 11.23 8.01 7.68 7.81 8.61+1.33 

Lipid | 1.09 1.27 0.53 0.96 1.09 1.22 1.02+0.27 

Glycogen 0.74 2.47 0.95 0.09 | 0.02 0.04 ~ 0.7140.94 

Ash 1.83 2.15 3.27 1.70 > 1.28 1.33 1.92+0.73 


MNMNNEC""'"'""""'"''"!"'"'! "D D ———  —— Oc MM € 4" MA "MERE —Á— 2 


TABLE 8 
Average proximate composition of Taiwan’s clams 


RICE ree 


Sampling date 


Composition (%) 1976 - 1977 Mean + SD 
Apr. 22 Jun. 28 Sep. 1 Oct. 31 Dec. 30 Feb. 28 
Moisture 80.02 81.69 81.44 82.37 80.85 81.49 81.31::0.80 
Protein 10.42 10.96 11.41 11.39 11.08 10.78 11.01+0.38 
Lipid 0.87 0.99 . 0.76 0.71 0.75 0.92 0.832:0.11 
Glycogen 1.54 0.85 0.74 . 0.29 0.18 0.22 0.64 士 0.52 
Ash 4.00 3.36 2.69 2.61 3.01 2.72 3.08::0.53 


ee 


with mass feeding and caloric content of foods. 
Based on Tables 2-3 and Tables 5-6,. the pro- 
ximate composition of Taiwan's oysters and 
clams were calculated and shown in Tables 7 
and 8 respectively. 


It can be seen from Table 7, that Taiwan’s - 


oysters had lower moisture, around 81%, from 
June to September. The lower moisture content 
was accompanied by higher protein (8.66-11.23%) 
and glycogen (2.47-0.95%) contents. Galtsoff® 
reported the quality of oyster meat is primarily 
dependent on the percentage of solids and the 
content of glycogen. Good oysters usually con- 
tain around 2025 solids, while in poor ones, the 
solids drop to less than 10%. High solid content 
is usually accomanied by high glycogen content. 
Therefore, Taiwan oysters are most "fat" in 
July to September. This coincides with the 
common knowledge of Taiwanese people that 
Taiwan's oysters are most delicious in summer. 
Because Taiwan's oyster is "fatter", and contain 
higher protein from July to the beginning of 
September, the best marketable condition of 
Taiwan's oysters are from July to the beginning 


of September. 

As shown in Table 8, Taiwan's clams had 
somewhat similar concentrations of moisture, 
protein, lipid and ash all the year round, but 
glycogen contents changed greatly from summer 
to winter. The summer clams had more glyco- 
gen than winter clams. Hence, in Taiwan, 
summer clams may be more delicious than 
winter clams.- When the proximate concen- 
tration of Taiwan's clams (Table 8) is compared 
with that of oysters (Tabl 7), it could be said 
that clams had more nutrients than oysters. 
Because clams had lower moisture and higher 
protein content. 


Chemical composition of Taiwan's shellfishes and 
environmental condition 


Lint” indicated that Taiwan’s oysters grow 


fast in the period between April and August, 


and slow down or stop growing from September 
to January. Huang‘ also reported that Taiwan's 
clams grow fast in the period between April 
and October. This is confirmed by the present 
study (Tables 1 and 4) that Taiwan's oysters and 
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clams were both larger in April-September, but 
smaller in October-February. 

Besides the individual weight of oyster meat, 
the glycogen and ash contents of Taiwan's oyster 
(Table 3), and clams (Table 6) were also higher 
in April-September than in October-February. 
These seasonal variations of chemical compo- 
sitions might be due to the fact that the river 
condition in southwest Taiwan is quite different 
in summer from that in winter. Jeng‘*>® has 
pointed out that in central and southwest Tai- 
wan, the rainy season is from April-May to 
October, and the dry season is from October- 
November to April. In the rainy season, the 
coastal area where oysters are cultured receives 
a lot of river water. In the dry season, there 
is little river water flowing into the coastal area. 


River water flowing into estuaries not only in- . 


creases water movements which is essential for 
the growth, fattening, and reproduction of 
oysters‘, but may also bring many nutrients 
into oyster beds. This may be one of the major 
factors bringing about the results that in the 
rainy season Taiwan's oysters and clams are 
"fatter" in meat and have higher glycogen and 
ash contents. 
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Z EHE R x AL E 
He A 7E AM Ro n Xo 


由 认养 殖 水 域 之 烙 年 水 温 在 15-30 C ZH > REPELS DCR RUE» OE ya 7—8 个 月 朗 可 上市。 
此 箱 养 殖 状 况 与 粹 度 较 高 地 区 之 牡 里 大 不 相同 。 训 淤 文蛤 平常 傈 差 殖 於 较 浴 之 沙 潍 ， 其 生活 环境 与 牡 里 
极 需 相似 。 需 知 在 此 征 状 况 下 ， 养 殖 牡 蚂 与 文蛤 之 化 学 组 成 ， 乃 自 台 湾 主 要 养殖 区 域 ， 分 七 佰 探 样 站 ， 
由 1976 年 4 月 至 1977 年 2 月 ， 每 隔 二 个 月 探 购 交 及 右 之 牡 颗 与 刚 上 市 之 文蛤 ， 分 析 其 中 水 分 、 蛋 白质、 
肝 酷 、 脂 质 及 灰分 之 含量 。 由 实验 得 知 训 湾 上 市 粕 里 之 佰 凰 极 小 KAE 1.18 一 1.73 g ; 台湾 上 市 之 文 
ho LAPS HE 9.0~27.5 g， 平 均值 需 16.5 g。 不 论 性 是 或 文蛤 ，4 月 至 9 月 问 之 重量 皆 大 於 10 月 
至 2 月 间 者 。 由 不 同 7 个 探 样 站 探 得 特 晤 之 化 学 粗 成 大 致 相似 。 在 一 年 之 中 ， 训 湾 特 师 之 水 分 篇 81.21~ 
87.54% ， 在 固形 物 中 : SAREE 48.43~68.35% > JEA 7.15—12.8995 ， 肝 酶 需 0.20~13.64% > 
IRS 10.37~18.02% o 台湾 牡 里 化 学 组 成 之 特征 需 蛋 白质 含量 较 其 他 地 方 产 者 坑 高 ， 肝 酷 含 量 较 低 。 
在 6—7 月 ， 台 潜 特 颗 之 肝 栈 含 糖 过 到 最 高 量 ， 而 在 十 二 月 底 坑 最 低 量 。 由 肝 酷 含量 之 构 化 ， 可 推测 台 
潜 特 是 产 卵 期 间 锡 需 6 个 月 ， 自 9 月 至 次 年 2 Ao BSCR ARR > Aka aes 
78.97~84.89% > 在 固形 物 中 ; EBESDES 44.26—68.8205 ， 脂 质 需 2.10~6.30% » FARR 0.35— 
12.22% » WRAP 11.95~21.03% o. [E ESCHG KLAR EZ HUE USA PER o fe rb BE 
ZURI—BHBUUSKAR 84.98% » WAH 8.61% » IEE 1.02% > FAE 0.7126 > Ka 1.92% ; 台湾 文蛤 
则 震 水 分 81.31%， 蛋 白质 11.01%， 脂 质 0.839%6， 肝 酷 0.64% » RA 3.08% ° H7 月 至 9 Hp ES 
特 晒 较 天 ， 较 肥 ， 且 含有 较 多 量 之 蛋白 贤 ， 因 此 ， 最 踪 合 上 市 。 台 湾 文 蛤 可 能 以 夏天 较 美 ， 因 其 肝 酷 合 
量 较 多 。 在 4 月 至 9 月 需 何 台湾 竺 颗 与 文蛤 较 大 ， 且 肝 栈 与 灰分 含量 较 多 ， 与 夏季 有 甚 多 河水 流 至 养殖 
场 可 能 有 极 需 重要 之 关 傈 。 | 


